oY Rods | 
: the Plain Sea-Chart 4 por ir 


4 Being the two moſt uſual TOENTY Fr 
Z 8 þ a Table of Artificial Sines, Tangentry 4 


\"and-the Complements Arithmetical of Sines 

{'s | ſupplying the uſe of Tecants, p - 
- To Radjin 10,00090 and to every Degree Nj 
A "4.46, oF Ep 
$-The Lyvavithms of A | m—X” 2 
r= > to ro00, with a Tuble*66-ghe Ripht- > "i 
Ps and Decfinarion of the Sun: and certain ; 
_ ger Fixed Stars. : 6 
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I; eing the Applitation of 'the AM fa 
. angles -18_ te. two principal kinds. of. Sal 


; Y. intent was here hn ne Na-. 
M vigation ,, and eſpecially of ſuch Points therein. as. 
| have reference tro the mn. Dofrine lp lain and | 
Spherical TFiengles; Bur T havehere thewed 


all uſeful Problems,touching the rwo- principal kinds of wailing bY 


by prong Triangles. 
Hue ions of Sailing by the plain or ordinary ON ay 
ough the 7 of the Proje&tion of” the 'ot 
$x-Chart being falſe (as ſuppoſing the Earth atid Sea rime4 


ict Sine cies) and fo the concluſions thence derived muſt 


> moſt part be erroneous ,yetbecauſe it ivmoſtteafic, 
and much uſed,and the errours in ſmall diſtances nor fo OY 
we will not; wholly negleR ir. 1 
Queſt, -1.. Sailzng 100 Leagues . po the fexth Aymb., bow 
uch ſhall 1 alter my Parallel or Latitud 
"Note. The Angle that any Point of the Compaſs makes withi 
he Meridian , we call the Rumb : but the Angle that ir makes 
ith any Parallel, we call the complement of the Rumb, P 
And foraſmuch as - to every Point of the there 
wers 11 degr. 18 min. therefore the ſixth Rumb from the 
deridian (; ,namely, ENE, E SE, S#, WNW.) makes 
an Angle therewith of 6 7 degr. 35 min. whoſe co "roy 
22 degr. 30 min. is the Angle of the ſame Rumb w 
Karallel, 
Now ddmit I fail from C to 
\ Eaſt North Eaſt 100 
| demand the difference La 
rude B. C. A 


4s 3. l "x # 4. 
” > CRATC. 7. 
+ . * 0 T Ef Alias \ » - ”\ «> 
». dd . ” 4 FF” 
o . 4 A 


E on LaS- tit of tai Tranges 2 a A 
> as fade KOs - OP 
Tothe diflace rut, -, A C109 Leagues, 2,00000 
So fine compleet.ciic ſuns; GA 22-40.) 20min. . 4 ' $,58284 1, 
To the difference of Latitude C B 38,3 Leagues, | 1,58284 | 
In like manner you may find the difference of Latitude for 
any diſtance run upon any other Point of the Compaſs. 


2. Sailing 100 Lragnts "upon the (ixth Rinmb How ſat am 1 
departed from the Meridzan of theplace from which I came? 


Thar mY the ſame things given as before I demand A 8, | 
'By the third Caſt of on Triangles. | 


As Radias: 
To the diſtancerun,- +... AC 100; Leagues, 2,0000c 
So is the {ine ;of the Rumb, -5-C-67-deg. 30 thin. 9,96 56 
To the deparcure-from the: Mer. A B-92 4 Leagues. 1495 562 
3. Sailing: upon the ſixth. Rumb , til 4 alter my Liicuds oney. 
degree; idemand byw far 1 haut ſled ; __T | 


As failing from C to A, Eaſt Northeaſt, till Hediference c 
Latitude CB be 20 Leagues, I demand the diſtance run AC 


2, -- +: $4), by the ſtcond Caſe of plain Triangles. 


As ſine complem. the Ramb; 's A224. 30 min.co: a 0,41715Þ 
To the difference of hanrady © B 20 Leagues, ' | 1.30103 


So is Radius 

T6 the  diſtarite run A C'g2 ; 3 Leagues © 1,91816Þ 
The.like queſtion might be moved by " departure from 

Meridiah given. | 
4: Sailing upon the ſixth Rumb, till dave altered my Latitude 

0% degrie: bow much am Ideparted from my firft Meridian 7 


os Wh + (Bakr A | Eaſt Northeaſt ;'cill che Uif en; 
of Latitude C'B.be 20 gues., I demand AB, my departure 
from the Noxdan Z '& for Example in the former rypeIſ 
: By 


I  O— 


, a \ "” } 'V FE ji 
| "q - 13.94 F - —— 2 
. * k, - : 


By the Firſt Caſe oſPlains Triangles. ...- 
«+ A$:Radius: |. -- 16:15; ”y = 
othe difference of Latitude, C B 20 Leagues, 1,30103 
228. (99. the Tangent of the Rumb, tC 67 deg. 30 min, 10,38278-- 
82 4 o the departure from the Mer. A B48 73 Leagues, | 1,6838r 
le for | . In like; manner by the departure from the Neridian given, 
you might find the difference of Latitude, I, 


Fam If g. Sailing upon ſame Rumb between the North and Eaft. $2;þ 

» » [eaguts, and finding that 1 bave altered my Latitude one degree, 
A B, [7 demand wpon-what Point I have ſailed? 

As if I all from C to A ,( being ſome Rumb between the 

| and North ) $2 ;3Leagues 3 and then find the differcnce 

ff Latirude C B'to be 29 Leagues ; I demand the Angle A CB. 


6569 *J | Say by the ſixth Caſe. 


ks the diſtance rin, C A 152 ;3Leagues, co. ar. 8,28191 
Is to Radins: | | 
'$0 is the difference of Latitude CB 20 Leagues, 1,30103 
o fine compl. the Rumb, s A 22 deg. 3o min. 9,58294 
Whoſe complement C, 67 4zg. 30 min. 1s the ſixth Pomr 


dm the Meridian, namely, Eaſt Northeaft. Here we 
ome part of a minute ( as in theſe things not xo andre 
and (o in other places. _ az 

6. Sailing upon ſomg Rumb between the North and the Eaſt, 
$2 +3 Leagues |, and finding that T bave altered my Latitude one 
t © 1 wenld hyow my depaxture from my firſt Meridian. 


By the ſeventh Caſe: 


-To the diſtance run, add. the difference of Latirude , and 

Io ſubftra& ir from the faid Maney,» noting os S—_ and 

" r & 'F o\ ler.” "Then, add t l . s I mm 
Sand Remainder an alla total is the Lagarithm of the 

Jiſtance from the firſt Meridian. | f 

x A3 Diſtance 


- 


- Probl 1 of Sailing 
pn A, 1"fetg. USum 72 53 leag. 1,85884 
| Lat © B, 20 leag.- Remain 32 ;5 leap, 13085 
Tl - 3136737 
WE ht 48 ;3 leagues __ © 1,68358 

Pri may be otherwiſe found by the (ame caſe. 

" And in tike fore might the difference of La rude be found , 
he Departure from the Meridian being known. 

7-» The diſtance of the Meridians of two places, and. the dif 
rence of the Latitudes of the ſame places betng givin, to find the 
Aumb and diſtance. 

As A repreſent the Lizard in the Weſt pirtof Englantl \ 
and A B the Parallcl ——_ , and ler C repreſcar; St. Mate 
Iſland being'one of the Azores, C B the Meridian : 

Then is A B the diſtance of the Lizord from the Merid; 
of St. Mmries , which let be 222 Leagues 3 and A B the di 
ſtance of their Parallels , or difference of their Latirudes 2 5 
leagues ; I demand the Rumb, namely , the Angle at-C , and 
the diſtance i inthe Rumb AC, 


A 


Firſt, for the Roh, fay by the fourth Caſe. 


As the difference of Latit. CB 256 leagues, ca at 75919 
Is in proportion to Radius ; © * 
So 15 the diſtance of the. Meridian AB 272 leagues , 243457 


To the tangent of the Rumb.t C 46 deg. 44 Min. _ ron 
which is the fourth Rumb.from the Meridian, and' 1 deg.” 

2. -more.; which ſhews the Courſe from St.. Mayi:s tothe Lizar 

to be” Northeaft, 1 degr . 44 min, Eaſterly* ot from the 1 

to St.- Maries Southweſt, 1 degy. 44 min. Weſterly. And thr 
9 ſhould be by the plain, Chart, Sony 


" hythe Pl 
Secondly, for 'the. diftence A cl 
85884 As the os the Rumb s C 465 —_ "= 
30853&To rhe diſtance of the Meridiags A B, 250 , 
36737 So is the Radius 
682680 To the diſtance of the places A C, 3736 leagues 
And ſuch ſhould he the diſtance by rd, 
ourid 8. Sailing away 'W-SW ,1I ſee a Point of Land, - "8 
'J ind find to bear from me Weſt by North , and. baujng jail 
Leagues further , I find it bears from me Northeaſt by Weſt: Fs. 
would hnow bow far it is diftant ? ” 
A$letE bea Point of Land ; which when the Ship is at Ay 
I ſer, and find ro bear from #rft by North ; but I hold on my 
courſe from AtcoD, | 
= Weſt Southweſt 18 TD 
- 4. © miles, and at DI' 
- F ſer the ſame Point of 
S 140d again, and find 
ir 'ro' bear from me 
Northweſt by Weſt : - 


Ji demand the d- A. E 
ſtance thereof D E, that is, how far it was from me in my laſt . 
+1 1] obſervation ? 


Firſt I conſider between A E , theft by North, and A D 
the Feſt Southweſt , 1s three Points of the Compaſs , that 15, 
33 deg. 45 min. which is the Angle at A : alſo betweenEA, 
the Eaſt by South, and E D the Southeaſt by E. are two Points, | 
that is 22 deg. 30 min. 


Therefore by the 8 Caſe of plain Triangles. 


As fine the An.atthe point ſeen, s E 22.4. 30m. co. ar. 0,41716 
Is to the diſtance run, AD 18 miles, \ 1,25527 
So fane the Angle at the firſt de , 

place of obſervation, SA 33 Geg7e 45 Mike 9574474 
To the diſtance of the poinr ſeen, E D 25, miles, 1,41717 
\, Whereby it appears that the diſtance of the Point ſeen from 
the place of your laſt obſervation is 26 miles , and a furlong. 
In like manner you may find the diſtance thereof from the place 
of your firſt obſervation ' A. | Ag Admit 


: 


IR) 


valid. ©. + On 
2 _y oo ”s 
ny -þ ”Y > of 
Fd 
x LH [ © - 
"3 + 
— 


F. -*  Sooblonki of Sailing © ; 

; 9. Admit the Courſe from the Lizard to S; Maries be$.W the 
"diſtance 372 zleagure. © &#) ih 
* A certain Ship bound fromthe Tizard to S. Martes ſteers a- 
- wayS$S#,and afterwards by $, and ſo ſomertmes'npon one 


of thoſe points , ſometimes upon the other -, till he atrives ar 
$. Marjes ; Now 1 demand how many Leagues ſhe harh failed 

on one of theſe Points , and how many upon the other? .' 

Let A be Lizard, E St. Maries , and ſeeing S$'S W , being 
from Sourhweſt rwo Points makes an Angle therewith of 22 
deg. 30 min. which let be A; alſo Weft by South makes with 
SWan Angle of '35 :deg.45 min. ' which let be E-, alſo South 
SW , makes with Weſt by South an Angle of 56 deg-1'5 -mns 
which let be the complement of D to 180 degrees. 7 


| Therefore by the '8th Caſe. as 0 
As the fine of D, 565 deg. 15 Mins C0. 4; .-.0,0801 5 


To the diſtance given A E, 373 z Leagues , 2,57113, 
So is the fine of E» 33 deg. 45 Mite . +. 7574474 
To A D, 248 ;? Leagues 4 2,39602 

which js the diſfance run upon the Weſt by South points. 

| | Again = 

As the fine of D,s6 deg. 15 min..c0.4r - GzoBorg 
To thediftance given A E, 372 Leagues, 2,57113 
So 1s the ſine of | A22deg, 30min. 0,38294 
Fa the way run, ED 171 v4 Leagues, 22512 

Which 1s the diſtance run upon the Weſt by South points, 


Io. 4A Merchant-man , being in the Latitude of 43 degrees 
Jjalls into the bands of Pirates , who amongſt other things , take 
away his Sea-compaſs. But when he is gotten clear , be ſails away 
acdireftly as be can, and aſter tw) dayes meets with a man of Wat 
who alſo had been the \day before in the Latitude of 43, deg» , and 
had ſailed thence S E by South 37 Leagues. He deſirous to þ 
thoſe Pirates , the Merchant-man tells them be leſt them lying ta 
and fro where they took him , and he had ſasledſonce at lerft 6; 
Leagues , berween the South and Weſt ; what Courſe ſhall th 
Man of war ſhape to find theſt Pirates ? eds a, 

*_ 4% 6 -Let 


08015 
257113 
174474 
339602 
nrs. 


$O8oT$ 
257113 
,58294 


23,2512 
INts , 


degrees 
es , takt 
ils qway 
of War 
-Þ* 1 
Sto [ 


lang to 
eff 64h 


ſbalf t| 
Let 


Let 'A E be the Parallel #f.42 Punoytd SCE 


Ships meet; "uy 
EET 


| pe bid 2. + deathy 6 
or 23% + in 


oherifore ly the oth Caſe of Main Triangles.” I 0 ww 


>," 


be he diſlce run by Ty, 64 League 9308 


the Merchant man 
To fine the” Angle given, s E, $6 deg. Is min. 991985 
So 15 the diffance run Z 

by the Man of War, FE D» 37 Leagues, 1256920 
To fine an An nigle required, s A, 28 deg; 44 mi. 9,68187- 
 Fhat is Weſt Southweſt ,, 5 deg. 14 nin. Southerly , and fo 
hath the Merchant failed ; "therefore to retnrn” to/ the/ ſame 
place; he muft ſhape his Courſe : -Eaſt Northeaſt.6 deg. oak 
Northerly. 4 


+ 1s There are 2 Ports lying NE, aud Nw, one off angther, « 
Ship ſails from -the n:{termoſt of theſe Ports. Eaſt Southeaſt 47 
Leagues, another departing from the Eaſtermoſi Port ſails & 
Leagues , and then meets "with the former : what Courſe bath this 
ſecond Ship kept, and how far avz theſt Rorts aſunder ? 


Ler the Northeaſt Port be A, the Sautheaſt E ,and the place 
where theſe ſhjps.meerar D. And foraſmuch as from E to A, 
Courſe is Northeaſt, and from E to D Eaſt Southeaſt, 


adhd © ore the Angle at E, is 67 deg. 3o min. and the fide E D, 


47 Leagues, and A D 66 Leagues. 


Toerefore by the gth Caſt of plain Triangles. 


And ſceing from A ta. E, the Coutſe is Southweſt, and folks 
to D 41 deg. 08 min. more Southerly : therefore the Courſe  - 
rom A to D,is South 3 deg. 52 min. Weſterly, AS © 


: 


” AS'&'D 66 Leap. co. ar. \ _ $,19046 
3 To fifieE, 697 degy.'g0 min. . 9,96 $61 
So E D 47 Leagues. * ,” 1,67210 
To ſine&'A.- 41 deg. o8 min. —-..,,9,81817 
"IEC vr the diſtance of theſe Ports A E , the Angle at 


',. the ſumniof them both is 168 deg. 38. min. which ſubftrated. 


Thereſore the &-caſe of Plain Triangles. Foy 
As fine E. 67 d.'30 m7co'. ar... 0,03439. So thatthe diſtan 
To A D 66 Leagues, 1,381954. berween the two 
$5 fine Þ 71 deg. 22 min. 9,97662 Ports is' © 67 +2 
To AE 67 ;7 Leagues. .- 1,83055, leagues. | 


__ 
a4 \' 


Problems of Sailing ' '\ 


A jbeitg 21 deg. 08 min. And the Angle at E 67 deg. 30 min. 
from 180 degrees, leaves the Angle at D, 7+ deg-22-mine—— 


Some may think 'it requiſite , that rhe, latter. part of this 
Problent ſhould have" been! a 'diſtin&t Caſe ww plain Triangles 3 
bur; becauſe the ſame things are here given as in the 9 Caſe, 
and the operation napifelf by the 8 and g, I thought it not ne- 
ceiiary- to make another Caſe of it. ; 


12! 6oafting along "towtrds the Evening , 1 bave fight of a 
Cave or head-land , beyond which 1 deſire to ſteer in , the next 
morning tt bears from me S SE , and 6s diſtant by eſtimation 11 
Lragaes , but 1 fletr away South till two of the clock in the mor- 
ning about 12 Lexguts;"and then would know how the Cape beav's 
from me, and how far it is off. | 

As Admit A, IT obſerve the Cape D to bear from the Sourh 
Southeaſt 11 Leagues; hut T ſteer away South, to E 12 Leagues. 
T havethen A D 11 Leagues , A E 12 Leagues , the Angle at 
A 22 dtg. 30 min. ( as for example, ) in'the forgoing Type. 


Firſt, then for the angle at Eby the 19 Caſe. 


As AE——A D 23 Leagues com. ar. 8,63828 
To A E-—AD, ol League, 

So t3(ExD) t 78 degrees 45 minutes , 10.0134 
png angle F , 12 digrees 20 Minutes, 0,33952 
Which (ubſtratted . : 

* thereremaing Tess deg. 25 min. 


Ir 
Cr —_ 
of 


$orhe fine of the angle given, 5A 224, 30 min. - 


by the plain Sex-Chart | 

In working this :\bteauſe the Ahgle: yiten A, 1s; * 
22 degr..30 min. therefore the other more | , -# 
20 #4in..( by the firſt Lemma of the third. 
Triangles) the, half whereof 15 78 drg7- $.min,;.. W 
findan Angle F, 12 degr. 20 min. which ſubſfra 
deer. 45 min. there remains the AngleatEF , 65 4og#: 
Wherefore ſceing E A's a Notth-tine,E Dis almoſt 
eaſt,namely, Eaſt Northeaſt 1 degree 
" Secondly, for the diſtance of the om 
As fine *the Angle found, tE 66 
To the diſtance in the evening, A D tr Leagues ; 


To the diſtance in the morning, E D 4 ,$ Leagues, h 
Thar'is above 4 Leagnes and a half diſtant. : -* 


. 13: Adnitl ſail away from a certain, Port $SSW goLeagues, 
and thente again W by S 30 leagues, upon what Point bave 1 made 
my way good, ana how far am I come from a Port 


, As admir-I fail froni A ro D South Southweſt 99 Leagues, 


and from D to E, Weſt by South 30 es, there 15 required 
the Courſe A, or E,and A E._ A. 
. From the South-Southweſt to theWeſt by South are 5 Points, 


that is 56 degr.'1 5 win.which is the Complement of the Angle 
at D, to 180 degr. fo that the Angle at D is 123 degr. 45 mn. 
Wherefore here are given therwo fides A'D;and E D,and 
their contained Angle atD ; therefore | 


ASA D x E'D, 80 Leaghes, C0 2)» 8,0959h. 
To AD-—ED 20 Leagues, : '* 1zzoley 
Sot;(AxE) tr 28 degrees 08 minutes. . 0;52810 
To M0 Oe 37 manutes , 9;1 2004 
Which ſubſtracted 
WO degrees 31 Minutes. 


Wherefore ſeeing the Courſe from A D |, is South Southweſt, 
the Courſe ſrom A to E , is 20 degrees 31 minutes more Weſter-+ -: 
ly, that is Southweſt, 2dzgrees Southerly 3 fo that T have made + 

my. way good Southweſt 2 degrees Southerly. 


Secondly 


» 


PE et .f "# Sond for the diflenceapen that Paine. naw nf 
op : exfone found, 5 A'20 deg. 14 min. to. a." "0,45534 
\W Dp ce” given, ED, 30 Leagues,  1,47712 
_ 'Angle given, 5 D 56 degrees I5 _— * 9,91985S 
. To hnoppoſye fide required, A E, 71 3. Leagues, 18523 
vo Whh.4:the dilegce from that Port. 


I 4s ' there are two Ports in ont and the ſame Parallel 07 Lati= 
tude diſtant 64 leagues,and there is a certain Iſland more Souther- 
by. diſtant from -the- Eaſtermoſt of theſe Ports 47 leagues,and from 
the #eſtermoſt of. them 37 leagues : I demand the can from the 


Eaftermaſt Port to that Iſland ? 
Let the HR Port . be A, the weſtermaſt E., both in 


1s, theangle at A,/op' the 


complement - thereof. 
By the 12 Caſe of plain Triangles, MILL 
Az the diſiance of the parts A E, 64 Leagues, c0. . @« 8,19382 | 

-To the ſumm of A D, and E D, 81 Leagues, 1,90848 
So is the difference of A D; and E, D, 13 Leagues, © 1,11394 
Toa certain line, A, 16 454 _ - 1,21624 
| 1000 

Which added to AE , is 80 454 ' y 
IOOD, |. > - nc) nero Wk 
The half whereof 1s A B, 42:4. 2327 odgue? Ui waits 
«2* LIO0OQ | DC. ' " 


Then 


"a ds & 
»— | \S | T F , j . 


: "Then by the 6 PM” ofplain THangles, 013 £33 Hd 
As A'D 57 Leagues , compl. Atith. - - $,32790 » 
To Radius, ©. 
'So I, 49 2297 


160452. | _ 

T OE s's 
0 $cA,s 58 drgrees $1 minutes. 

. That .js Southweſt, and by. Weſt, 2 deg. 36 «ras | 
which is the Courſe from the Eaſtermoſt Porr to the IMatid. |.” 
* 15+ A Ship. ſails from one Port to APO SSE 76 ledgues , 
and from thence. to a third 54 leaghts , on that third to the 
foſs 8s leagues: I degand the Courſe To the ſecond” Port to the 
third. and from the third to the firſt. 

This, and the like are tobe wrought as the Rs which 
therefore we leave to your own pradtice. | 


Of Sailins by Mercators Chart, 


A'* thus "mich of che” plain chart, which as-it hath this 
commodity, that it ismoſt eafie 3 ſo irhath fore diſcom- 
modiries inrolſerable. For there be very few places" thar'can 
therein be \exprefſſed , according 
ſtance one -from-another , which as it is a great 
in the praftice of Navigation, ſo ir hath'cauſed much'con- * 


- ry 


fuſion 17 the Geographical and Hydrogy aph#cal” deſcript s of 


places ; inſomuch as there are ſcarce exrant any 
of the World”, or the Parts thereof, that are not” 
with notorious Errours- : the greareſt £0 Conn of them pea 
arifing. Ic is indeed antient , and: rill 
known, it 'was the apteſt Chart that' could be- ue becanſ 
eill then, men were Toaſters, and for che moſt part" rettrned 
back the ſame way they went forth; and it '"may ſtill ſerve 
without _ great- Errour in ſuch'places as are near the Equi- 
noRial; alſo'm many other places for ſhort 'V ; and 
even for long Voyages, provided that a man be*ſufe tO re- 


turn the: ſame way that che went, or near the ſame.3'" Other- 


wiſe, if he truſt to the plain Chart , he will be'moſt groſly de- 
ceived many times in his Courſta / Point or wo. of his Com- 


pals, * 


rd the” true firdarion” and dis = 


*, paſs, andin hjs diſtance many hundred miles. -Biit jn this $ea- 
*  Chart-cglled Mercator's, all orany parts of .the World maybe 
ſer down, according to their Longitudes, Laritudes, Courſes; 
and Diſtances, as trulyand far more conveniently for the Mg- 
* Finers uſe, than upon the Globe ir ſelf :ſo-thar it will _ 
. ſhew the dire&ion and diſtance from place to place,which. 
{gever aman goesor retiirns. 

© Some men will ſay, that in divers reckonings by Mercator”s 
Chart, they have found as little certainty, as by the plain Charts 
Which Ideny not; but the Reaſon is , becauſe there 'are few or 
pa hey; made dire&ly according to this Projetion. It will be 
aid , Yes, there be many; and thata Mah may have of them 
whenſoever he will beſpeak_them. I grant. a man may have 
thofe which are To called , but char which is ſuch 'indeed;, muſt 
not only have the Meridians, Parallels, and Ritmbs dfawn ac- 
cording to this Projection ; but the Sea-Coaſts. muſt be inſerted 
by the like Art and means as they: have formerly 'been inferred 
ihto-' tht common- Sea-Cbart : otherwiſe , he. chat (hall ! crangſer 
placts>out: of the | $14+Ebart into Mercator's, , withone 
aluc-knowiedge and refpet upon what occafion, of for what 
reabn- they::. were :{q- placed: n- the common - Sea. Chart 3 he 
ſhell txansfer the Errours ofthe one into the ether. And that 
fometimes with - increaſe; ; whevefore 1t requires more than an 
ordioary - judgment, to draw a plot direQaly according to this 
Projeton for any place or places, and he muſt further know, 
br be made acquainted with 'the reckonings of Mariners fre- 
quenting- thoſe places; and that truly whether with allowance 
of without, and whether. agreeing or difagreemg 'with/their 
Plats, and ſo comparing one thing with another, and; weighing 
all-in the ballance of a gaod judgment, he ſhall be able ro doit, 
The ground of rhe Projeftion-of this kind of Charts was 
pointed at by Pte/2y many hundred years: ſince zand accor- 
ding to that ground, M:rcator did of late years fer forth an unj- 
verial Map of the World : whereupon cheſe have been called 
Mercator's Charts, But the way how todeſcribe them was firſt 
raught by that learned, Navigator of our times. Mr. Edward 
wright, in his Book of the Corretion of Erreurs in Aevigeiens 


- 


by Mercator's Chart...” """ 
from whenc alſo. the Grounds and, xeaſons of theſe enſum 


's Sea- uung 
ay be Problems arg'to be taken : and (if we would be . 35 gr: reful o. 
arſes x (pur. 0wn Coumry-men. as to. ſtrangers, I, ſee, nor bur, we, may 

, Ma- "r= tbe as much tohimim this, asro any other man. Kew th: 


. ' ' Mo NY O- 
which | he hath. ſhewed to perform, by the Chart ..."av; ſell 
will here ſhew to, work by the Do&rine of plain Tagen, 

fing the help of the Table of Lagarithm  Tangents , begipung 
-ator's WK 454 00, 474.and lo increafing WPF » 
' $0-.to be one 4, of the Merid. Line, as the Tangent 


Chart +45 Ne. 

* 2. - 0 ##4n. to be onc, degree ,of the Meridian Line , 
ill be Þ£-46- d:g-0.m8.t0 be 2 deg. o min..of the Merid..] 
them Forwards, ſo that every mzn. is rwo min. of the 


F 
2d athough 'that theſe be not the ſame Meridional parts that 
einthe Dodtrine of Triangles , yet they in/thockine 
n ac {Proportion as-the Secants added together do ,and ſhall produce 
erted ſame ſolurion'to every Problem' of Sailing by Mareator's 
erred Chart ,'as the other Fables do ; but becauſe in this ſmalbvo- 
ansfer [lame we hare butone Ch4lzad of 1000 Lagarithms ,I ſhall work 
thou Þy Leaguss , ad \not by ' Miles or Minutes 3/yetT ſhall reſolve 
whas F< fame Problems of failing by © Mercator's Chart , that arefer 
- ha (own in the Dottrine of Trian | | "TA 


char Probl. 1.75 fad by theſe Tables what Mtridional Leagirs re cot I 
an al ' 7ainedin any difference of Latitude. pe 


NOW 70 -perform this Problem, we muſt take half of each of the 
'S rn, | <p Larirudes , and to each. half add 45 deg, o #t. and 
he fum ſhew us the d.and ». where we ſhall find the Tan- 
theie {<2 f9 give us the Merid. Leagues fromthe EquinoRtial to cach 
ohing But. it ſhaſl ſuffice us ro/ſubſtraR the leſſer Tang. out ofthe 


doit, W-2<7 and to multiply the difference or remainder 10,ant 
c was &e Þvide that Produdt by 376 , and, the Quoticn! be.che 
coor Bc1dional leagues contaned berweeh. the two Langage ; 
perry As let one Latitude be 50 deg.oo win, rhe ather 32 4tg. | Low 
called e half of 5a dzg. oo min. is 25 deg: 00 min. to which add 45 
«firſt £5: 299in.the ſum is 70 ,de2; 00 min.'which are 43893; 
imaid | Thc halfof-32 dg. 35 min. is 16 eg. 17 min and'an half, 


o which add .45 dzg..c0 nn, the fun is $1 dig. 17 min 52 
| ken ws i ws — —* 


"46th a licrle NO "Sy B4ee7 


merida pars 1 yet the difference is of no valid}; 
 Errour 1n the Courſe , _—_ 


oe tn diſc, and therefore I defire aa 
Mie Conftration of it. 
Probl.-II.. Ty .Latitudes, . and difference. of FN of . 
"NE gion; ; to fad the Rumb. and diſtance. A 
YO'theinrent the application may bethe more evident, x 
| HIPs ooh Examples of two placesexpredſed in the cha 
Laticude of the Lizard to be: 5 args 00. meuthi 
Bro rrp eng Iſkinds,ſometimes called the Brrmudas 324 
-25-m.and the difference of Lotigitude. to. be.- 70 4. 00 m. the 


Sutmer-Iſlands being fo much.to. cheWeſtwrad of the Tizard 
1 demand cheCourleandthe dſtnc from the one to the other; 
As in this right langle A D B, Let A repreſent t 
Lizard, and _—_ Filet Wecreot DI En | 


'D e Meridian rhereof. 


-D Then } is there given D B th&o | 
O71 - coma of Latitude 17 de 


by Mercators Char, - 
nt OWherefore theſe differences, of Longitude and Latit wil 
Se expreſſed by ſome one common meaſure. rg en Fx" 


ſe ſerves the Table of Tangenty which ſhewerh how many 
qual Leagues are from the Equino&ial to eyery degree of Latl» © 
de : namely, of ſuch equal Leagues as a degree of Longiryde * * 
Jongloth contain 20 SE a7: 
"Y Wherefore multiplying 70 4. oo min. the difference of Lon, 
, way 20. I have 140 for the Meridional Leagues contained 1n the 
NatElifference of Longitude ; alſo ( by the laſt Problem ) I find the 
o VMeridional Leagues contained in the difference of Latitude ro 
ouſſbe 472, ſo that DE 15472 Leag., and AB 41400 ſuch Leagues, 
bog Therefore by the fourh Caſe of plain Triangles. 
tw$A5 the differ. of latit: in Leag. DE 472 co. ar. 732606 
"Ws in proportion to Radius , 
—Þ0 is the difference of Longit. in leagues AB 1400 314612 
A Fo-che Tangentof the Rumb,tD 71 deg. 21 min. -. 10,47218 
, Which ſhewerh the Courſe from the Summer+Iflands ro the 
22 ib e4 ro be Eaſt Northeaſt 3 4..52-m. Eafterly,or from the Li- 
. "$472 to the Summer-Iflands, W $ W,, 3 &. 52m. Weſterly. 
I 4 | Secondly , for the diſtance in, the Rumb, : 
Mr: Reducethe difference of Latitude into Leagues ( multiplying 
© #4 deg. by 20) and to the produR adding 1 third of the min. 
\". :; Thenby the ſecond Caſe of plain Triangles. wo 
85 fine Compl. the Rumbs A, 18 d. 39 min. co. ar. og951g 
0 the differerice of Latirude D B, 352 Leagues 254654 
o 15 Radius - gg 
o the diſtance A D, 1100 Leagues, 304168 
fel And' this is the diſtance meafured in the Rumb3 there is a 
earer Cut between thoſe two places, whereof we ſhall ſpeak 
leVereafter in Great Eifcle ſailing , which 1s by Segments of {eve®;.. 
| Rumbs often changing the courſe , bur here whenſoever w@ _ 
Weak of the diſtance of rwo places,we mean their diſtance mea- 
1 ofured in one Rumb. | x 
* noFrabl: 3 . The Latitude of two places , and their diſtance giom : 
res OF 70 find the Rub and difference of Tyngitude. Bo 
tudf A . Dmit I ail ſrom the Lizard, being in the Latitude of god. 
; upon ſome point to the Wome 1100 Leaguesand _ 


N 
o SY 


- "6 of ' Problems of Sailing 
- find my ſelf in theLatitude of 32 deg. 25 m. I would knowupor 
what point I have made my way good ; and how much I have 
altered my Longitude ? | : 
The difference of Larirude D B.1s 17 d. 3s m. which redu 
ced into Leagues, is 352 Leag. ( As 1n the forgoing type. ) 
As the diſtance ſailed A D, 11 00 Leag. co. ar. 6,95832 
Is in proportion to Radius : | 
So 15 the difference of Latitude DB, 352 leagues. 254654 


To fine complement the Rumb 5s A, 18 4. 39.7. 9g,50485 
That is Weſt Southwelt 3 d. 51 m.Welſterly. 
Secondly, ſor the difference of Longitude. : 

Find by the firſt Probl. what Meridional leag. are contained 
in the difference of Latit. which are here 472, then fay, 
AS Radius 
To the defference of Latitude 1n leagues D B, 472 267394 
So 15 the Tangent of the Rumbt D,714. 21 mit. 47218 


To the difference of Longit. in leagues, AB 1400 314612 
Which leagues reduced' into Degrees , dividing them by 20, 
the Quotient 1s 70 d. the difference of Longirude required. 


Probl. 4 By the Rumb, and Latitudes of two places given , i 
find ther diſtance , aud difference of Longitude. 
Dmit I fail fromthe Lz34r9, being in the Latitude of 50 d- 
Weſt Southweſt 3 4. 5191in, weſterly, till I find my ſeltin 
the latit. of 32 d. 25 #. Idemand how far I have failed, and 
how much I have altered my Longitude ? 
The diſtance 1s found as in the latter part of rhe 2 Prob. thus, 
The difference of latir converted into leagues is 352. Say then. : 
As fine complem. the Rumbs A, 18 4. 39 m. 0,49514Y-- 
Tothe difference of Latitude D B, 352 leagues, 254654 


So 1s Radius : 
To the diſtance AD ,11co leagues , 304168 
And ſo much 1s thediftance ; the difference of Longitude 
may be found as 18 the latter part of the 3 Problem,ſaying, 
As Radius, to thedifference of Lair. in Meridional leagues, 
' ſos the Tang, of the Rumb to the difference of Longitude in 
leagues. | Probl. 5. 
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*% obl.5. By the diffwence - of Lingitude , Rumb 3 and one tatis 4 
de : to find the otber latitude , and the diſtance ? a 


du 


Dmit I ſail from the 7444, being.in the latir. of $o 4. weft 
Southw. 3 d. weſterly, till Ihave aftered my long.” jo 4: how 
uch have I laid the Pole, and how far am I from rhe Lizard ? 
Reduce the difference of lengir. into leagues by 20 ; and ſo 
akes 1400; then ſay, * | 
As the Tang: of the Rumb *D, 951 4. 21'm. 00.4r-952829 
the difference of longir: in leagues A B, 1400. 314512 
So is Radius | | 
nedFl To the difference of Latitude in leagues D B, 472, 2,6744 x 
Which 472 leagues 05s wage by 376 , and the_ProduRt 
77472 » and that divide by 10, and the quotient 1819947. 
ich £- ſubftrakt from the equal parts of” latit. of 50d. on. 


332 


S 54 
489 


218H:ich we found by the Problem, to be at the ratig. 6f5v'4. o'#, 
512$:43959 5 and the remainder is 26145; whic T ſeek inthe 


20,FMgenrs 4/and find it in the tangent of $1 4.195 m. and a half, 

pm which Iſubſtrat 45 d. om. and theremainder'15 {$4.75 *, 

d an half, which being doubled, 1s 32 4.35 m. the latitude 

the place to which I am come. | 

- as : Secondly for the diſtance GR, 

_ Feving already the Rumb, and the difference of latitude,it may 

found as 1n the ſecond and fourth Problem ; ſaying , 

As fine compl. the Rumb, 5 A 18 d. 39 mn. c0.:4%, _ . .0,49514 
d the difference of latirude, DB 352 leagues , 252654 

"@ 15 Radius , | —_—_— 

To the diſtance, AD 1100 leagues, 3,04168 


obl.6.- By the Rumb, the diſtance and one latitude given, tg 
find ee othir Latitude, and the difference of longitude ? 


DmirI fail Weſt Southweſt 3 4. 51 m+ weſterly, 1100 leag. 
and then find my ſelf in the laritude of 32 d. 25 m. [ 
and che latirude of the place from which I came, and rhe 
terence of longitude berycen thar arid rhis ? | 
| B 2 Fir; 


© Problems of Sailing, &c. 
Firſt, for the difference of Latitude, 


As Radius 
To the diſtance run A D 1100 Leagues, 30416! 
So fine complem. the Rumbs A, 18 deg. 39 min. 95648 


To the difference of Latitude, DB 352 Leagues, +2546 

' Which 352 Leagues converted into deg. is 17'&. 35 mt 
difference of Latitude required ; which added to 32 g: 25 
makes $0 4. oo m.the Latitude of the firſt place :: - 

The difference of Longitude is found , as before 1n the thir, 
Problem ; ſaying, 8d 

As Radius to the difference 1n Latirude in Meridional Leag 
ſc is the Tangent of the Rumb to the difference of Longirue 
1n Leagues. 

And thus the difference of Longitude will be found,as iff 
this Example, to be 70 d. 00 Mm. 

If ar any time you defire to convert this difference of Lor 
gitade found in any Parallel into Leagues ,you may do it afte 
this Example. | | 


1 


7. Admit there be two places both in the Parallel of $0 deg, whit 
diffcr in Longitude 70 deg. oo min. 1 demand the diſtance 
' thiſe two places ? 


Firſt, it is to be underſtood thatthe Leagues of Longituc 
in any Parallel, ate in -ptoportion to the diſtance in Leag. 
the Equino&tal 1s to thar paralle], or as the Semijdianieter c 


the one, 15 to the Semidiamerer of the other. | E 
That's, | 
As Radius 1s 1n proportion 
To fine compl.the Latir. $..C $0 4.00 Ms 98080 
£9 1s difference of Longit, 1400 Leag... 31461 


To thediſtance in that Parallel) goo Leag. 2954t 
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Mropateions in ASTRONOMY and. N AV 
' GA TION, performed, by the Tables of Artifici 
hk. Tangents, and Logarithms. 


Props. 1. The Suns Mare being known, to find hie Declinatio 
A $ the Radius to the fine of Suns greateſt. declination 


4. 30m. (o is the ſine of the Suns diſtance from the ne 
Equino&al point, to the fine'of his preſenrgdeclinarior 
the Sun being in 20 4.35 m. ' of Taurus , his declinatic 

will found tobe 17 4. 58 mc almoſt. 


Prog. 2 2be- Suns declination being given , to. find bis place 
X Zodiack, 
fs he ſine of dons greateſt declination 1s to the Radius, ſo 
the Proenc declination to the preſent place, 
the Sun having 17 d* 58 mn. of Noni declination ,h 
_ will be found to be inj20 d. 35m" of Taurus, or 9 CO. 24, 
pf the parallel fi gn Lv. | ©: | 


Prop. 3.. ps latitude, of the peer and declination of the_$ 
giver, to find bis. Amplitude. Dne 


S the Co-ſine ofthe Latirude 'is to the Radius , fo 1s the 

of the declination, to the {ihe of the Amplitude. : 

SH the. Sun. having. 11 d..43 m:; of North, declinatio! 
amplitude wilſbe found to. be 19 4. 15 mn. Northalſo;'F 
is general , thar/if the Sun bein Northern Signs , as in 4vies 
traurts, Gemini, Ganeer, 140, Virgo, he hath North declinatiot 

and North Amplitude. And 5f in Southern Signs, as in Lyby 
Scorpio, Sagittay. Carice Piſets, or Aquarius, South deelinartor 


qi 
8 v1 


and. South amplitude. =F 
Props Toe Suns deciination #11 Amplitude given ', to find th 
: ASte eng the Pole. li 
'of of the Amplizade to the of the declination MW © 
ASE Radius to the Co- ſine of the Latitude. | i(c 


; Sothedeclinarion being 12 4. 41 #. and the amplitude 1 9:dfſ6 2 
7 m, the height of the Equino&tal will be found to be 38 4. 19 fl * 
Whit ble oy cment 54 d, 41,1 the heighe ofthe Pole, 

Prop, 1 


a Propoſitions in itronomy ., 6 


- db). I» The 
given, to find hisright Aſcenſion. 


aV by 
ifici 


ation to rhe Tangent of the Right Aſcenſion, 

So the Sun being in 20 d of Taurus, ( that is go d. from the 
ext Equinoctial point Aries )his right Aſcenfionwill be found 
obe 47 4. 32 Me. 


Prop. 6. The Latitude of the place, and declination of the Sun 
are given, to find the Aſcenſional difference , which is the time of 
the Suns viſmg or ſetting. 


, o 

A 5 the Co-tangent of the Latit. to the Tangentof the decli- 
wn nation 3 fo is Radius to the fine of the aſcenfional diffe- 
24 ce. So the Latitude being 51 4. 35 m. Nerth, and the de- 


lination 20 4. the difference of Aſcenfion will be found to be 
>7 4. 14 m. which reduced into time ( by allowing 1g 4. for 
pne hour , and 4”. of time for 1 4. ) doth give 1 hour , and 
oſt 46 m. for the difference between the Suns riſing or ſetting, 
before or after the hour of fix according tothe time of the year, 
Shat is , when the Sun1s in Northern figns , the Sun rifes be- 
Tre , and ſets after (1x, and jn Southern f1gns he riſes after, and 
ets before 11x. | 


Prop. 7. The Amplitude , and difference of Aſcenſion of the Sun, 
or Star given , to find his declination. 


S the fine of the Aſcenfſional difference is to the Co-ſme of 
the Amplitude , fo 1s the Radius to rhe Co-ſine of the de- 
lination, 

So the Aſcenfional difference being 27 d. 34 . ſhews theSun 
ifes at 4 a clock and 10 min which converted into degr. makes 
62 4. 30 min.and the Amplitude 33 d. 38 min. | 

The declination will be found 20 &d. 10 #. 


B 4 Prop. 8 
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Latitude of the place , and declination of. the FF 


te 
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A 5 Radius to the Tangent of the Suns diſtance from the next | 
Equino&tial point, fo 1s the Co-fine of the greateſt deck;- . © 


YA. 8 Propoſttions in Aſtronomy 
by: 8: he Latitude and declination given , to find the Meri 

aan Alitude. 

F the Sun hath North Declination , add the complement of 
| the Larirude ro the declination, the ſum 15 the Merid. Alti 
tude : Bur if the Sun hath South declination, ſubſtra the d 
clination from the complement ofthe Latit. the reſidue js the 
Meridian Altitude. : - 8 

So the Latir. being $1 d. 4o m: the complement thereof i 
38 d. 20 m.and ler the declination be 23 4. 30 m. North. Addfff * 
238 d: 20 m.t023 d. 30m. the ſum 15 15 4.-50 m. the Meridian 
altirude. Bur if the declination had been 23 4,30. South , 
ſubſtra& 23 4cg. 30 min. from 38 4. 20 min. the remain would be 
14 4.50 mn, for the Merid. Altitude: 


tight 


Prop.9: The Latitude and Declination known , to find the b 
- of the Sun at any hour. + 
' $ the” Co-fine of the hour from the Merjdianis to Radius 
' fo the Tang. of the Latir. to the Tang; of a fourth Ark 
So in the Larit. 51 4. 3o m. and one hour from the Meri- 
dian, ( whichis either 11 or 1 a clock ) this fourth Ark will be 
found to be 52 d. 28 #. | 
* "Then conf1der the declination of the Sun, and the hour pro- 
poſed., if the Latir. and declination be alike, both North - 
with us , and the hour propoſed be between noon and fix , tak 
the declination our of the fourth Ark ; the remainder ſhall be 
a fifth Ark:*But if the hour fall berween fix and midnight, 
or the Lartit. and declination be unlike ( one North, the other 
, South ) add the declination to the fourth Ark , and the ſum 
ſhall be'a fifth Ark, if the ſum exceed go 4. take it from 189 4. 
rhe remains the -fifth Ark. - The fifth Ark being found, 


Say 
As he fine of the fourth Ark to the Sine of the Latit: foth 


Co-fine of the fifth Ark,ro rhe ſine of the Altitude. 2 
Soth2 Latitude being 514. 30 m. North, the Declination 23 4, 
30 m. North ; if it be required to find the Suns Altitude at; in 


the Morning , you ſhall find it to he 27 4. 17 m, 
y Prop.10; 


"aid Nedheting i 


op. 10. The Latitnde of the plac? , the 1nuntis 
and the altitude of the Sun £iven, to find bis Azimuth.” 


\ Onſider whether the Suns declination be North or South» © 
ſo have you his diſtance from the Pole. Add the Suns 

iſtance from the Pole, rhe com t of your Latitude; 
MWnd the .complement of your Altitude all three into one 
_ Wd from half that ſumm ſubſtra& the ' diſtance ofthe Sun front. 
he Pole , and note the difference); . 
" "Then lay , | 
I. As Radius to the Ca fine of the Altude, fo the Co-ſine 


Sf the Latitude to a fourth fine. 


2, As this fourth ſine js to the fine of the half ſumm 3 Py 
s the ſine of the difference toa ſeventh fine , unto which ſe- 
enth fine, if you add the fine of 9o deg. half that ſumm will 
the ſine of an Ark , whoſe complement being doubled-, is 

e Azimuth from the North part of the Meridian. 
So if the Latitude be $1 d. 3o m. North , the Declination 
8 4. South , and the Altitude 12 degr. the Azimuth from the 


* 
OY 


orth part of the Meridian will be found tobe 140 degr, 


Frop.11. The Latitude given , to fins bow many minutes © , Or 
miles of the Equinoftial, make a d. of long. in any Parallel 


S the ſine of 90 d. is tothe number of 60 miles , fo the 
Co-ſine ofthe Lat. to the miles anſwerable to a di in the 


ar.defired. 
So in the Latitude of 51 4.40 m. 37 miles willanſwer toone 


2r. 1n the Longitude. 


4. rop. 12 . The Cowrſe and diſtance given , to find the difference * 


of Latitude. 
A S the fine of 90 deg. to the Logarithm of the miles run; ſo 
"the fine of the Courſes diſtance from Eaſt or Weſt, to 


e difference of Laritude. . 
So if the Courſe be W SW {( which is 22 d. 30m. from the 
eſt ) the miles 225 ,the difference of Latitude will be found 


be 1 Uegr. 29 min; 
Prop, 3; 


24 Ma Propoſitions in Aftranomy, &c. 


. *Prop» 13. The Courſe and diftance given , to find the differy 
of Longitude. 
: A, S theſe of go 4. is to the miles run , ſo isthe ſine of you 
A Courſe from South to North, to the mules you are depat 
ted from your firſt Meridian. | 
So if the Courſe be N W. by N. ( which is 33 4.45 m.frot 
the North ) the miles run 180, the number of miles which/yc 
are departed from the Merid. will be found to be 100, which i 
you divide by the number of miles anſwerable to a g. of longi 
tude in the latitude , you then find your (elf to be ; the quoti 
Ent gives you the deg. and min. of difference of Longitude. 


Prop. 14. The ditanc: and departure from the Meridian given 
to find the Courſe. | 

A Sthe miles run, to the fine of go, fo the departure from tl 
Meridian , to the fine of your Courſe from N to South. 

So if the departure from the Merid. be 75 miles in runnin 

150 miles, the courſe ſteered is 30d. which 15 5w by s Souther 


Prop. 15. The Latitude of the place , the declination and altitud 
of the Sun £iven , to find the hour of the day: 


ADÞd the Suns diſtance from the Pole, the complement of 

Latitude , and che complenient of the Altitude into 1 ſun 
and from half the ſum ſub&ra& the complement of the Alt; 
tude, noting the difference 3 | 


then, ſay , | 
t. As Radius, to the fine of the Suns diſtance from the Pole 


fo the Ca-fine of the Larirude; to a fourth ſine———then 
2. As this fourth fine , ro the fine of the halfſum , fo t 
ſine of the difference , toa- ſeventh fine ; unto which ſeventt 
tne, if you add the ſine of 90 deg. half that ſum will be t 
ſine of any ark , whoſe complement doubled and converted 11 
to time; is the hour required. | | 
: Soif the Latitude be 51 d. 30 mis. the declination 20 degrF;” - 
Northward ,and the Altitude 12 degr. the time will be founqt”” 


to be & hours 24 min. almoſt, 


- Propoſitions Geographical, *ay '* | 

7 he uſe of the following Tables in Queſtions that con- 

ern Geography. 56% 
vI2, by the Globe, by Maps, Geometrically, pace, 
oſt exact of all other is by Trigonometry , which way we will 
ere lay down in.three Propofitions. - - Preys” 
Prop.1. Two places differing only in Lat. to find their diſtance, 
In this Propoſition thereare two'varieties, viz 1." 
1. If the rwo places, propounded he under one and the ſame 
EMecrid. and both of them on one- fide of the Equin. yourmuſt 
* Wfubſtradt the leſſer Lar. fromthe greater, and the remainder con- 
erred into miles ( by allowing 60 mules toa degree ) will be 
he diſtance required. Y | 
Example , Vicentia and Auguſta lie under one and the fame 
Meridian, and both on the North fide of the Equino&ial ; 
icentia having 44 d. $5 m. Latit. and Auguſta 47 ©d. 42 m. 
at. the difference of Lar. .1s 2:4 47 #- which emilion 

Wniles , by multiplying it by 6, and adding thereto, the odd 
»in. maketh 167 milcs , and that is. their. diſtance... 

2: if one place lic on the Notth., and the other -on the 
South fide of the Equin. ( yer both ;under the ſame Meridian ) 
'ou muſt then'add both the Latitides. together , and the ſum 

ſunFonverted into miles, will give ther diſtance. Pay 


AlnProp. 2 . Tv placys differing only in Longitude , bring give, to 
prd their dift ante. | 


Poldfl 11 this Propoſition alſo there axe two varieties. 
in 2: if rhe two, places propounded lie undre the Equin. then 
the difference of their Long, reduced -1nto miles( allowing 60 
en iles ro a degree ) giverh the diſtance of the places required: 
= Eaxample.” It 15 required to know the diſtance of the Ifland- 
| in$-724t74 from the Iſland St.Thoma , both lying under the Equ-: 
e Iſhnd*Skmitrs hath Long. 139 4.10 m. and the Iſland of. 
t. T-o# hath Long. 33 d. 10 m. therefore the 'difference of - 
ir Long. is 104 d. which multiplied by 60 maketh 6240. 


Hough there be divers ways to find the diſtance 


degr 
UNC 


tes, which is the diſtance of the ſaid places. " 
= 2:Hut 


46 .  * Prijifitionr Ocograpbical. 
* 2. But if "the two places - propounded differ-only int Long 
and lie not under the Equin. but under ſome other intermec 
| ate Parallel, between the-Equin. and one of the Poles, then t: 
| * *find therediſtance, the Proportion will be, | 
 AvsRadius, or go deg. is to the Co-fine of the commoat 
$3. "FOOT Latitude : 
So t the fine of half the difference of Longitude , to 
Fine of. half their diſtance. 
Example. The Cities" of Compoſtel/a aud Conftantinople have 
- -bottrone Latitude, viz, 43 4. o m. butdiffer in Longitude 4 
-[15'#. The compl. of their Latitude is 47 4. and the hz 
rude 1s 21 4. 37 m. ſecands-; thercfore- the operation i 
-thus to be framed . 
As the Radius or fiine of go degr. I 0,00000 
To the Co-fine of the common Latitude 47 d, 9,86412 
So the ſine or the half difference of Long, 21 "I | 
37 Ms 30 /- 5 943664 
 _ Fo the fine of half 'their diſtance , 9,430 59 
whoſe arch 15 4.38 m. being doubled , giveth 31. 4. 16 
which converted into miles'(* before is taughr ) giveth 1876 
which. 15 the diſtance berween the 'two places requifed. 


Prop. 2 - Two places being gfuven , which differ both in Longitug 
and Latitude, to fiad thiir- diſtance. | __ 


In this Propoſition 1s contained three. varieties. + þ. 

1. If one place be under the Equinodtial Curcle , and the 
other roward either Pole ,then the Proportion 1s, 
As the Radirus or fine of go degrees © + © 
\ Bo the Co-fine of the difference of Longitude : 
So is the Cofine of the Latitude given , 

To the Co-fine of their diſtance required. 

Example 


If jr was required to find the diftance of the Iſland of 
Thoma ( which lieth dire&ly under the EquinoGtial , ' and ha 

. Longitude 38 4. ) and the City of Zondon ( which hath $1 & 

& 30 ® Latitude, and 80 d, Longirude ) their diſtance will be 

faund to be 3222 miles. ; 
_ 2, 


* 


# r 
- T2 


Propoſitions Ge awal. ; * 7+ hs; 
If both the places oropountal be without- the' Equit» 
ial , and on the Northern or Southern fide thereof, them 
proportion muſt be wrought at two operations; andilkes. | 
auſc there 15 ſome difficulty therein , we have added the fol-. *!* 
dwing Figure,which will make ir perſpicuous ro the meaneſt 


W-pacity- 


_ —___ — 


x Let D repreſent Lon-" 
don , whoſe Latirude 's 
FD.51 degr. 30 min.and, 
Longitude 20 degr. 00: 
”in. And let O 

ſent 7eraſalem , W 
Lat. MO 15 31 4. 40 mine 
— Long. 66 degr. which 


ng known , dep D have, 
pom (1) the 
the complement 
|, RN ld Bo Latitudeof Lond nÞ-s wn 


30 Mine (2) the ge B 
complement of the Latit.of Feruſdtths, 58 dc 20m, TE 
ngle D BO (whoſe meaſure 1s FM )the differerice 

de 46 d. oo m. and it 1s required to find the ſide-D B 
herefore the proportion 1s , 


I. Asthe Radius BM go deg. 10,0000000 
To the Co-fine of D B O 44 degrees. 0,8417713 
So 15the Tangentof D B 38 deg. 30 min. 9,9006052 


To the rangemt of BP 28 deg. 55 min. 97423504 
hich being ſubſtrated from B O 58 degr, 20 min. there 
main OP 29 dzer. 25 min then ſav, - 

2. As the Co-ſine of BP 61 deg. $ mis. 0,9421588 


To the Co-fineof P O $o deg. 35 min. 0459400535 
So 1s the Co-ſine of D B 51 deg. 30 min. $.38935443 


1948335978 » 
To 


28 . Propoſitions Geooraphical. 
'Tothe Co-fine of D O's r 4d. 9 min. 9,891,425 


whoſe complement is 38 4. 51 ». which converted inro mile 
GOTO RNPT > Jacs 2331 miles , and ſuch is the diſtance 


- 3.Jf the two places propounded differ both in Longitude anc 
Latitude , and be both of them without the EquinoGjal , anc 
one of them towards the North,and the other rowards the Sour 


Pole., then the proportion 1s , 
1; As the Radius is to the Co-ſine of the difference : 


Longitude ; 
So is the Co-tangent of one of the IP tothe Tangent} . 


of another Ark, 


Which being ſubſtraRed out of the other Latitude, and golf | 


deg. added thereto , ſay, 
2. Asthe Co-ſine of "the Ark found, 1s to the Co-ſine of the 


Ark remaining z 
Sq i Is ay Co fine of the Latitude firſt taken, to the Co-finec 
the diſtance. ' 


"Theſe are all the variaties that can poſſibly happen i gr 
ſition concernthg the diſtance of places,and is the exa6 
way, that can be 1nyented, provided the "Longands and Latitude 


* oo given. 


Y; wo . 


\ Table of the Latitade and Longitude of 
+ the Principal Ports , Capes and Iſlands 
in the World , beginning from the- 
Meridian of Pico Zereriffa, newly cor-| 
rected. | 


ote , the Places marked with S. are. in | | 
South Latitude, the reſt North Latit. | Longit. 
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Poznt Look-ont, in Greenland 55 
e Point , in Nova: Zembla + $5 | 
trchangel : 
orth-Cape 
axe of Norway 
tolbbolme 
openhagen 
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e Bril 
alice 
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is of Orbney 
tneſs 
chane(s 
unouth 
ambvorgugh Head 
rferdneſs 
nao! 
ve North Foreland 
e South Foreland 
ongenels 
be of Might 
ortland 
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The Start 

The Lizard 
Iſlands of Scilly. 

St David's Head 
Holy Head 

| Iſte of Man 
Fair Foreland in teladd 

Sline Head 

| Cape Clear 

| Dublin 

Sain Head 


Cape Hage 
\ Garnſey 
E444 oy 


bY Ortegal 

Cade Finiſterre 
Lisbou 

Cape Vincent. , 
Straits of Gibralter 
Cape de Gata 

Cape Melle 

Lzgorn 

Rome 

Naples 

Scanderoon 

Tunis. 

| Tangier 

Cape Paſſaro in Sicilia 
Zant 

| Cave de Geer 

Cape de Verde 

Cape Negro 

f Cape Bona « Eſperance 
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for any Star , 
his known. -The 


The R u 7 
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SEE 


the Sun, add twenty x 
ht ro yr. of wy wh 
is the time of the So coming & 


Eramle 


e 11th of December, it is 


| ' tt \comes to the Mer 
BOY Pa rr <0 tight Aſcenſion: , you find © 


the 12th of De .. 
Rte of TEAS ye | 
THis: 10m. 
St bs owe le ) becauſe the righ 
off Sun & more cham) the right A 


South 3 the li 


1 won of the: Bulls 252: 
A cn four Hours added. . 
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p , | / 4.4540 bt > 
Suns Right Aſcenſion ſubtraited. =" 191 gigs 
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40.11 
the Meri- 
Oh 63+ $3.38 


Y | q ”. 1313681 
be. true tune. that the, Bulls re, will  come..to 


ops 


I Y the former Rule find * the time 
I Scars coming tothe Meridi 
guipicd. CIS ave The Nanny 
Wom the «Meridian , which _—_ found by -the 
beret the hour. of the day by the Sun, 
«IS os in 7 ; 
| S C 2 The{s 


Fo Tables - the Sun and _ 
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the Right Aſcenſion of . the 3h 
zthe other ſhewing the Right Aſcv 
z34tion of certa Ff-he moſt empmmet "» 4» 
£ this place ſh&v how by the 
_ Hat tes, yol may Fd when any 8 
of Stars will come to the 
peieral for any Star , who 
IwrjÞH ls known. -The th 


Nos Aſcenſion of the 
e thme of the ns coming 6 


Eramle 


e 11th "of December , it s required 

| ? 'comes to the Mer 
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Suns bh ba the 11th of. 0 $ 
| ——_ our Table of Stars' 
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e cre vs that the Bull oe will cams & hs 


lame mgy be performed by the Stars, they 
qmg be May We 
of ny "te Neth hes Triangles; . 
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v1;Hl, Avis of any known Star being Hiven , td 
HI Y the former Rule find ihe tle of hid anti 
J Stars coming to the Meridian on the day pro- 
Shoicd. Then ſeek _ 3. cy cn COR 
= the -Meridian , ay be found. by the fame 
ule , as you. ; =p Gp kr pd Pong 
Oe LS « ir 
| CG 2 Theſe 


Yo pes of [1:0 


"ata t 2il3 25% * offulligtte Parifle of the Compal. 


-* By the third Prop. before-going , you are au phe of ; 
the Suns: e; that dhow:-far tiſtane rhe Sun | 
ſeth-or ſetreth from the ths 277: Wet point of! 


Horizon. 4 WJ OD1%S! 
if the Latitude given were a deg. 32 Min, and, 


. ; Thus 
Sung. Þeclinarion 1 5 4/64. 19,7448 North ,;.the amplity 
will be found to be 24 PH mn min. North becauſe 


"S NE ous wazgNorth. 20 
ay. ethiu$'Yolind - thete'is &fteni uſe 
ar Sea , for Gn the Variation of the Compaſs'$'y thi 


wr a Liice', Or Nonh and Shih h Pom; you 


ro at Sat "rifing oe ſetthii 

the San' is fromi'rhe welt foihed ene # wy 
which number of degrees if TR agree with the Ampliti 
found by this Poſition , as it 15 before ſhewed, and be ont 
fame :fide, then hath the Gonjpels no Variation ; but 
they differ , leok how many:d/g7165 that difference is , 
much is the : Variation, 

0709: -541 10 What Saf 15mmot 217-:T Ti 
a a - 4s ſobExaps rerrdey” "Og { 
Adviic 2: finct che Amplirade » wi dig.” g2' 
Northetly , then I know that che Sun ſhould” ſer « 
25 dez. from the Weſt to the Northward z woun 
ſaving at Sun-ſcring with my Compaſs , admirI find it 
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\ If the dee. of he Compaſs, which, Ae reſpeb 
Sun..at his..riſfing or. ſetring,, ( namely che dag. 
plirude found as before ), be more g 
than the, Suw riſing) or ſecring ,jthe Variation 1: 
bur if it. be more tawards the. Lol 
Weſterly  hengſe when n cus Hy | 
the Eaſt js'on hus righr hand,,ap 

As in this \sb 
Sun ſhould.be moſt 2s 
of my \ Compaſs * erly- ;.bur, OW. the Sun,, | 


the 25 dagrees of my Compaſs is more towards the right 


than the place of Sun-ſer ; therefore I conginge ,,.; 


the Variation#is Baſterly, - +4 1 {1 4:32 921 24, 
Compaſs. found . to ;be 


And: thus.45-2he: Variation 80 | 
amok's | Jrgrtrs Eaſterly ; to 5 dg: Point Ads 
Compaſs ſhews not. the true but Poines. 
degrees x0..the- Eaſtward of the North, and 
all the other Points of the Compaſs diredt more ro 
= right hand, than they ſhould do by almoſt 5 - 6c 

ft like in all Points to be- underſtood , if the ob- 
onal ys had been made ar Sun-rifing. 

Note. Ir is thefitreſt ro make theſe Obſervations when 
the Sun ſcems to be a little above the Horizon , _— 
when the lower edge of the Sun feems almoſt to rouch 
Horrzon , for then the Sun 15 in the- Horizon, thou 
oy of his refragion and parallax he ſeem $0 
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Frenles left Knee 17 44] 


Swans Tail 20 28 Os: 

Serpentings Head 17 20| 12, $2|N 99 o8 
Bright foot of the Twins [os 18] 16 38 |N'93 22 
Lions neck io oiſ 21 29j}N 68 3xf 
South ballance 14 32[ 14 37jS [75 23 
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The Ule of the preceding Tables. 
- Of the Table of Meridional Parts, 


This Table contains tiree Columns ; in the 
firſt arethe Degrees of Latitude; in the ſecond 
are the minutes appertaining to thoſe Degrees; in 
the thirdare the Meridional Parts anſwering to 
thoſe Degrees and Minutes,ſhewing the Meridian 
Diff. Latitude to every 10 min, from the Equing- 
Ctial to 80 4.according to Mr.Wrzght's Projection. 

Example. Suppoſe the Latitude be 3g d. 20m. 
the Meridional Parts anſwering thereto are 2571. 

Note,to find the Meridional Parts between any 
two Latitudes; ſeek in the Table the Meridional 
Parts for thoſe two Latitudes, and if the Latitudes 
be both North or both South, the difference ; but 
if the one be North and the other South, the ſum 
of the Meridional Parts, is the difterence of La- 
titude in Meridional Parts. 


Of the Tables of Latitude and Departure. 


This Table contains 7 Columns, in the 1 and 7 
KR 4 are 


are the Points and quarter Points of the Compaſ, 
as (in the 1)2, 5,3, 1 Point, &c. ( in the 5)8 
Points, 74, 7x, 74. In theſecond Column under 
(D) ſtands. 1, 2, 3, &c: to 10, which is the Di- 
ſtance Sailed. In the 3, 4, 5, and 6 Columns, 
which are diſtinguiſhed with ( Dep. ) and ( Lat.)is 
the Diff. Latitude and departure. 

The uſe of this Table, isto find the Diff: La- 
titnde and Departure ,the Courſe and diſtanee be- 
ing given. | 

Example 1. Suppoſe a Ship Sail WINE 9g 
Leag. to find the Diff. Latitude. and Departure. 

The Courſe is zPoints,and in the Table under 2 
Points ,and right againſt 9 Leagues, the Diſtance 
ſtands [3/444] under ( Dep.) and [$|3 14] under 
( Lat.) which ſhews the Departure to be 3 Leagues 
x:t+, or 3 Leag.:;4, and the Diff. Latitude, 8 
Leag.z8.t ,or $ Leag. E3 | 
' Example 2. Suppoſe a Ship Sail WNW; W38 
Leagues,to find the Diff. Latitude, and Departure, 

The Courſe is 6 Points ;,then over the 6 Points;, 
and againſt 8 Leag. the Diſtance ſtands |2|695| 
over ( Lat.) and |7|.532| over Dep.which ſhews the 
Diff. Latitude to be 2 Leag. 54, and the Departure 
7 Leag.;{. If the Diſtance Sailed exceed 10 
"Leagues, then call ( 1 ) in the Table under( D) 
10; 2, 20; 3, 30; &c. and fo increaſe the 
value of the Figures inthe adjacent Columns, un-- 
der ( Dep.) and ( Lat.) accordingly. 

Example. A Ship SailsS E by $4 E, 67 Leag. 
to find the diff. Latitude and Departure. © 
1 | Under 


f 


I 
] 
| 


Under 3 Points+, and againft 6: ( whichnow 
ſtands for 60 ) ſtands |4|029| under ( Dep.) and 
[44.45] under ( Lat.) that is the Departureis 40 
Leag.,z,and the Diff. Lat. 44.Leag 4%: Then 
for - Leagues diſtance, the Dep. is 4 Leag. 7, 
and the Diff. Lat. 5 Leag. zz, ſo 40 Leag. 3, 
and 4 Leag. ;7, being added together ,make the 
Departure required to be 44 Leag. z? , and the 
Diff. Latitude required to be 49 Leag. 4. 


Of the ſecond T able of Rhombs. _____- 


This Table by the Courſe and both Latitudes 
finds the Diff. of Longitude. 

The firſt Column on each Page contains the 
Degrees and Minutes of Latitude, the other Co- 
lamns ſhew the Latitudes by which- the Rhomb 
paſles, diſtinguiſhed by, ( firſt) ( ſecond )) (third) 
(fourth) (fifth) ſixth and (ſeventh) Rhomb or 
Points of the Compals. | 

Example. A Ship Sails SSW from the Lat. + 
42 deg. 20 min. tothe Lat. 45 deg. 50 min. to find 
the difference of Longitude the Ship has made. 

Againſt the Lat..42 deg. 20 .min and upder the 
ſecond Rhomb you will find the Longitude to be 
19 deg. 13 min. and againſt the Lat. 45 deg. 50 
min. and under the ſecond Rhomb you will find 
21 deg. 24 min. then from 21 deg. 24 min: ſub- 
ſtrat 19 deg. 13 min. the Remainder 2 deg. 11 
min. is the difference of Longitude required. 


of 


Of theT able of the Sums Declination. 


This Table ſhews the Suns declination eyery day 
of the year, for ſeveral years to come. 

Example 1. To find the Suns Declination 
Auguſt the 15th 1677. 

Turnover the Table, till you find the year 1677. 
which yon will find it to be the firſt after Leap- 
year, then againſt the fifteenth day under the 
Month of Auguſt , you will find the Suns Decli- 
nation to be 10 Ace. 35 mix. Notth. 

Example 2. To find the Suns Declination, 

ry 26 1687. 
You will find theyear 1687,to be the third after 
* Leapyear, and againſt the 26 day and under 
Fanuary, you will find the Suns declination tobe 


15 deg. 49 min. South. 


The wſe of the Tables, of the Sun and Stars 
Right Alcenſion , Is ſhown 37 pag. 32. 


A Table 


Latirtudes. 


A Table of Amplitudes for theſe Degrees of | 
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The Amplitude is the diſtance of riſing or 


ſerting” of the Sun or Stars from the true 
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Or 


A Table of Amplitudes for theſe Degrees of 
Latitudes. ; 
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A Table of Amplitude for theſe Degrees of 


= 


| 


the Sun or Star having 15 dey. North Declina- 


F 


tion , Mey will riſe 3 1 deg. 10 min.to the North- 
ward 


'A Table of Amplitude for theſe Degrees. of 
Latitudes. 


{ww Fo | 51 | 5Þ | 53 f_ 54 £54 56 

=&D. M.D. M.D. M.|D. M|D, M,|D. M. | D, M. 
0! © 00] © 00] © 00] © oo] 0 00] 0 00 | © oo 
i| 1 my 35/1 37/1 39] 142] 142] 147 
2| 3 06) 3 10/3 15] 3 20] 3 24] 329] 3 34 
3] $40 4 45] 4 52] 4 59] 5 06] 5 14| 5 22 
4' 6 14] 6 22] 6 30| 6 38] 6 49] 6 59| 7 10 | 
5| 7 48|7 58] 8 08] 8 19] 8 30 8. 45} 8 50 
6:9 22] 9 34] 9 46:0 ooflo 15110 .30|10 47 
7.10 56|11 40/11 25j112 41/11 58[12 1612 35 
g12 31j12 47/3 04/13 22/113 41]14 O02 | 14 24 


23|37 26/38 2339 2440 2941 49142 56| 44 20 
23,31:38 2039 2040 2141 29/43 43 |44 02] 45 30. 


ed Aa — or — 


ward of the Eaft, and ſet 31 degy. 10 win. to 
the Northward of the Weſt : But if the De- 
| clinatzon 


A Table. of Am litudes for clination -- had 

theſe Degrees of Latitudes. been 15 'degr.. 
South, then they 
SL | 7 31 59 | 6 | Would have ri- 


D. M.| D; M.1D. dM. D. M,, {el 31 degr. 10 
min, to' the 


o| © 00] © oo] © 00| © oo | 

I I FO I 35 I | Z 00 Southward of 

2] 3 40] 3 46] 3 53] 4 00 the Eaſt, and 

3] 531] 5 49] 5 50 0 ſet 31 degr. 10 
41-251 7.3417 7 Kh <i> to. a 

; £14 Wu - * - m_ we | Southward of 

IL 241112 43112 

7 | i232 56]13 1813 4114 06, the Welt. p | 

$] 14 48f15 14j|15 41116 10 Look , 1OT 

9| 16 4217 10/17 4:18 x4) your Latitude 


the Table, and 
< the Declination 
13] 24 23 |25 07]25 $96 44 jn the firſt Co- 
26 2% 28 56 
——| | lumn on the left 
SHO 
& x5 Zo 241] 31 21132 221[33 27 hand , and in 
[:5 23) the Common 
18\ 34 34|35 49.36 238 10] Angle of meet- 
29139 43137 5439 13149 37] ing you will 
| 20,383 53140 12.41 37143 29, find the Amphi- 
21{ 41 09142 34/44 4945 47] rude defired. 
221 43 27 [44 59/46 40/48 32) To be Lati 
Latt- 
13531147 2 [48 49/49 4a52 53] tude of by, <6 
? —— the Suns Dec 

clination being #7 degr. co min. North, | demand 

the Amplitude. 
Anſwer. The Amplitude is Richer 6 min. hs 
ne 


= 
K.-4 
F 10} 18 36119 o8j19 43/30 : in the head of 


/ 


Weſt Northward at Sun-ſetting : But if the De- 
clination had been 7 deg. oo min. South .in Lati- 


tude. 30 deg. as aboveſaid, then the Amplitude 


would have been 8 deg. 6 min. from the Eaſt 
Southward at Sun-riſing, and 8 deg. 6 min. from 
the Weſt Southward at Sun-ſetting; for if the 
Declination be North , the true Amplitude will 
always be to the Nortawards of  the- Eaſt or 
Weſt ; But ifthe Dcclination be South ,. the 
true Amplitude will always be to the Southwards 
of the Eaſt or Weſt 

If you have any odd mz. of Declination, you 
muſt take the proportional part. 

In the Latitude of 42 deg. 30 mir. the Suns 
Declination being 12 deg, 15 min. I demand the 
Amplitude. 

Avſwer , The Amplitude is 36 deg. 4.3 min. 
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ADVERTISEMENT. 


| Fad Marſh-Yard, a Ltzle below the Hermitage- 

Stairs i 'Wappin, are tauoht theſe Mathe- 
matical Sciences, viz. Arithmetick, Geometry , 
Algebra, Trigonometry, Navigation, Gunnery , 
Aſtronomy , Surveying, Gauging, Dialling, the 
Uſe of the Globes and other Mathematical Inſtru- 
ments, Projettion of the Sphere, and ather parts of 


the Mathematicks, .. \ GO 
f 1... © By John Colſon. 
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Ty/. know: the: Flour and Minute of: the 
'Sonrifug and fring of any tome of 
"the, Tear , in any place of the habiti>- 
ble Horld. Þ 


'» By HENRY.PHILIPS. 


i peut 3 
He time ofthe Se -tiſing and Setting is” 
- *' exatty ſetdown in the fifth Column of 
the Sea-mens Kalender,for every day of 
>. -- the: Year for the Latitude of London,ſ0 
{; thatby pron Day oftheMogth, 
you may know the time'/of Sun-riſing and Setting 
without farther trouble. Nowif you doublethe 
time of Sun-rifing,you. may /know the length 6f 
the Night : . Eikewiſe double the time of the Sun- 
ſetting; and it ſhews the length ofthe Day, This. | 

is NP in, that it needs no example: AEDT 
t-becauſe the | Sun-riſing and Sefting doth 
differ in every Latitude ; Therefore for the uſe 
of: Sea-men I have ſer down this Table; by the 
which knowing the Place of the Sun, and the La- _ 
titude of the Place youare in, yoo may know the | 

time of Sun-rifing and Setting,in any place of: the 
habitable World," ©. **-- $4493.81. 
Becauſe the Day of the Month is moyp readily» 

| L © known  _ > 
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down the'Days ofthe Mpnths, the "IEA ref of ik 
the ſame with.the other: |. For if yow-find the D; 
of the Month on the Table, and the Latitude yo 
areinatthe headofthe Table,in = remeet- 
ing of theſe two , you ſhall find r ring 
Setting, as hefdre. . had hai whe 
| For xam le. £fk. - 
The 21 of Fanui ite Pls 0 Uh 
Sun fets at 5 h. 0m «mea 145 6m. 
and hedifeenceo __ $ are. 6, that iS:1 min, 
for eyery Day. that'if you would. know the 


of S L ache Day, ityiill he: b.'3 m, 
> 'F you would Know the / fiene of Sol 
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to be ram pee! py rey d cha 
Far. intheLatitude of 4» the Sun: 0m % 4 
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